The objective of this study was to measure the degree of innovation of micro and small enterprises (MSEs) in the state of Sergipe. For this purpose, we conducted a survey of 1,260 MSEs that participate in the Local Innovation Agents Project of SEBRAE (Brazilian Service to Support Micro and Small Enterprises) in Sergipe, among firms in the food, civil construction, lumber and furniture, health, and textile and apparel sectors. The tool used to measure innovation was the innovation radar, developed by Sawhney, Wolcott & Arroniz (2006), which uses 12 dimensions: offerings, platform, customers, solutions, relationship, value capture, processes, organization, supply chain, presence, networking and brand. This tool was complemented by the innovation ambience dimension of Bachmann & Destefani (2008) , because an organizational climate propitious to innovation is a prerequisite in companies. Among the results were that the average degree of innovation of the MSEs in Sergipe was 2.01, which indicates still incipient innovation in the sample of firms analyzed.
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underutilized by firms. The least used instruments in the industrial sector were: direct subsidies (0.5%); low-cost financing of R&D and technological innovation projects carried out in partnership with universities or research institutions (0.8%); the benefits offered by the Law on R&D and Innovation (1.1%). The percentage of small industrial firms using the benefits available under this was only 0.5%, while the percentage of large companies was 16.2%. Overall, large companies were the main beneficiaries of these instruments (IBGE, 2010) .
Brazilian Service to Support Micro and Small Enterprises (SEBRAE), concerned over the question of innovation, has established promotion of innovation in micro and small businesses as one of its main strategic objectives (SEBRAE, 2008) . The Local Innovation
Agents Project (ALI) was created by SEBRAE to stimulate innovation among these firms, improve their competitiveness promote partnerships with science and technology institutions or firms with specific expertise that can be transferred through joint research or implementation of innovative solutions.
The assumption adopted here is that the degree of innovation of MSEs can be measured by applying the 13 dimensions adopted in the models of Sawhney, Wolcott & Arroniz (2006) and Bachmann & Destefani (2008) . For this purpose, we analyzed the innovation degree of MSEs of the productive chains of the food, civil construction, lumber and furniture, health, and textile and apparel sectors located in the state of Sergipe, all of them participants in the Local Innovation Agents Project.
MICRO AND SMALL ENTERPRISES
In Brazil, despite the importance of MSEs to the nation's economy, there is no consensus on classifying these companies. There are basically two criteria used, which are not mutually exclusive: number of people occupied (including owners) and annual revenue. The entities representing the sector and research institutions variously use the number of people occupied and/or gross annual revenue, while financial institutions, such as the National Bank for Economic and Social Development (BNDES) and Banco do Nordeste do Brasil (BNB), use only the revenue yardstick. 
SEBRAE and BNB Gross Annual Revenue
Micro Less than or equal to R$ 360 thousand Small Greater than R$ 360 thousand and less than or equal to R$ 3.6 million
BNDES

Gross Annual Revenue
Micro Less than or equal to R$ 2.4 million Small Greater than R$ 2.4 million and less than or equal to R$ 16 million Source: Prepared by the authors from information obtained from IBGE (2012) , SEBRAE (2012) , BNB (2012) and BNDES (2012) .
According to the most recent statistics, there are 6,120,927 MSEs in Brazil, or 99% of the total number of business establishments DIEESE, 2011) . Table 2 presents the number of MSEs broken down by economic activity and region. The Southeast region contains the largest number of MSEs, representing 50.7% of the national total, followed by the South, with 23.4%, Northeast with 15%, Midwest with 7.4% and North with 3.5%. The picture is similar in Sergipe -the state has a total of 30,448 micro and small businesses, representing 98.7% total. The most important sector is commerce, with 55.6%, followed by services with 28.5%, industry with 10.1% and construction with 5.8% (Table 3) . 
INNOVATION AND SMALL BUSINESSES
In the view of Alsaaty (2011), the innovation strategy for small businesses -in function of the limited resources and their need to grow -is the market. In other words, classified according to the level of innovation and it was found that 54% of them could be considered "non-innovative companies", while 43% were considered "innovative companies"
and 3% "very innovative companies". The results showed that the innovative MSEs outperformed the non-innovative firms. In the comparison between 2008 and 2007, 86% of very innovative MSEs and 64% of the innovative MSEs declared their revenue had grown, against 47% of the non-innovative MSEs. In short, the survey indicated that more innovative firms earned higher revenues than the non-innovative companies.
There is general consensus that small companies face more difficulties to innovate than larger ones. The report "Desenvolvimento Tecnológico e Inovação nas Microempresas e However, Botelho, Carrijo & Kamasaki (2007) argued that the smaller a company's size, the more innovative it will be, and stressed that factors favoring innovation among small companies are location in local productive arrangements and interactions and proximity with R&D institutions. For Benedetti (2006) , small companies use innovation for growth and continuous development. He found that actions aimed at innovation make an important contribution to the growth of the firm studied and that its owners were constantly trying to develop small innovations to assure competitiveness and profitability.
For Andreassi (2003) , the innovation by small businesses (except high-tech firms), unlike large companies in which innovation is based on R&D, is typically linked to the production line, in activities related to adaptation of technologies acquired from other companies or small improvements implemented by the industrial engineering area. Andreassi & Sbragia (2002) , in their study of small, medium and large companies called "Fatores determinantes do grau de inovatividade das empresas: um estudo utilizando a técnica de análise discriminante" ("Factors that determine the innovation degree of companies: a study using the discriminant analysis technique"), selected the following indicators: 1) R&D expenditures in relation to revenue (%); 2) number of staff members with advanced degrees per number of employees (%); 3) number of patent applications filed or patents granted per number of employees (%); and 4) number of employees assigned to R&D, among others. The authors concluded that the number of employees assigned to R&D activities is the most important factor separating more from less innovative companies.
On the other hand, Bachmann & Destefani (2008) Mendel (2004) 1) physical environment; 2) communication; 3) organizational structure; 4) leadership and autonomy; 5) teamwork; 6) participation; 7) management involvement; 8) availability of resources; 9) recognition and reward; 10) strategy for new products and services; 11) training and development; and 12) organizational learning.
Silva, Hartmann &
Reis (2006) 1) entry; 2) exit; 3) forms of innovation; 4) sources of innovation; and 5) impacts of innovation.
Scherer &
Carlomagno (2009) 1) leadership; 2) strategy; 3) relationships; 4) culture; 5) people; 6) structure; 7) processes; and 8) financing.
Sawhney, Wolcott &
Arroniz (2006) 1) offerings; 2) platform; 3) customers; 4) solutions; 5) relationship; 6) value capture; 7) processes; 8) organization; 9) supply chain; 10) presence; 11) networking; and 12) brand. According to Robertson, Casali & Jacobson (2012) , the creation of an integrated and dynamic innovation environment by MSEs mainly depends on modifications of their processes, since these are responsible for changes that affect innovation, from creation of an idea to its development and launch. They also stress that the competitive potential of these companies can be improved by insertion of practices that allow them to innovate competitively.
Vasconcellos & Marx (2011) indicated phases in the innovation process of MSEs: preliminary investigation, which involves an initial idea; detailed investigation and preparation of a business plan, in which the company plans and seeks support for innovation; development of the innovation, which involves the enablement of the idea; testing and validation, to try out the product, service or practice developed; and mass production.
Forsman (2011), in explaining the capacity to develop innovation in small enterprises, stated that patterns of innovation exist in these firms that should be explored and encouraged, to enable them to improve their processes and practices with customers and suppliers. Campos & Campos (2013) indicated in their multiple case study of small businesses that innovation is not a privilege of large companies and that small ones can adopt incremental innovations to expand their markets. However, the lack of a defined process to manage results prevents these firms from realizing their full potential. MSEs by diffusion of information on innovation, technology and application of solutions, according to the characteristics of each business and generating a direct impact on management practices, enabling the improvement of products and processes and identification of new market niches for their products and services. The ALI Project is based on the Oslo
Manual (OECD, 2005) , in which the types of innovation currently accepted are addressed.
THE INNOVATION DIAGNOSIS MODEL
The aim of innovation diagnosis is to measure the current level of innovation of a firm and indicate the activities that are and are not being carried out. The tool used is based on the Innovation Radar instrument developed by Sawhney, Wolcott & Arroniz (2006) and uses 12 dimensions by which a company can seek opportunities to innovate. This instrument was developed based on interviews with managers responsible for activities related to innovation in various large companies.
According to Sawhney, Wolcott & Arroniz (2006) , the Innovation Radar consists of four key dimensions that serve to anchor businesses: 1) the offerings a company creates; 2) the customers it serves; 3) the processes employed; and 4) the points of presence it use to put its offerings in the market. Eight more dimensions are added to these four (platform, solutions, relationship, value capture, organization, supply chain, networking and brand) that can be used as avenues of pursuit.
We complemented this tool with the innovative ambience dimension proposed by Bachmann & Destefani (2008) , because we believe an organizational climate propitious to innovation to a prerequisite. This tool was adapted for use in the Local Innovation Agents
Project. According to SEBRAE (2010, p. 6) , "the method adopted assumes that innovation is not an isolated event or fact, but instead is the fruit of a process; hence the concern with assessing not just a simple result (number of innovations), but rather the maturity of the process of managing innovation by companies."
The Innovation Radar instrument (Figure 1 ) encompasses the following dimensions: 1) offerings; 2) platform; 3) brand; 4) customers; 5) solutions; 6) relationship; 7) value capture; 8) processes; 9) organization; 10) supply chain; 11) presence; 12) networking; and 13) innovative ambience. We classified the companies into three types according to the value of the innovation level (IL), on the referred scale of 1 to 5. Firms with IL scores greater than or equal to 4 are defined as systematic innovators, because they systematically engage in management of innovation. Those with IL scores greater than or equal to 3 and less than 4 are defined as occasional innovators. They are companies that innovated in the previous three years, but without systematizing the process. Finally, firms with IL scores greater than or equal to 1 and less than 3 are defined as low or non-innovators. They are companies that innovate very little or not at all. Table 5 shows the types and criteria used in the classification.
Systematic innovator
The company systematically practices innovation.
IL equal to or greater than 4.
Low or noninnovator
The company innovates little or none. IL greater than or equal 1 and less than 3.
If the IL score is 1, the company does not innovate. The variables used for each dimension of the innovation diagnosis were: 
Occasional innovator
The company innovated in the previous 3 years, but has no systematized process.
IL greater than or equal to 3 and less than 4. 
Type of Company
METHODOLOGICAL PROCEDURES
We obtained quantitative data on the companies through a survey among micro and We used descriptive statistics to analyze the innovation level. Some analyses were conducted by stratifying the data according to productive chains, with the aim of drawing 
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comparisons and revealing possible differences between chains. Since companies participate in the Local Innovation Agents Project by adhesion, it is not possible to generalize the results to the universe of MSEs. However, we tried to follow scientific mechanisms to allow at least statistical generalization of the population studied, namely micro and small enterprises in Sergipe in the productive chains studied.
CHARACTERIZATION OF THE COMPANIES
About 63% of the companies studied were from the commerce sector, followed by 21% there is a high concentration of small textile and apparel companies, and the municipality of Lagarto, known for furniture and wood articles, where there is also a large concentration of small industries.
The breakdown by sector of the companies was 25.79% in food, followed by 21.75% in civil construction, 20.71% in textiles and clothing, 20.56% engaged in the health sector, 8.73% in lumber and furniture, and 2.46% for others. The high percentage of companies in the food sector can be explained by the large number of restaurants, snack bars and pizzerias.
INNOVATION LEVEL OF THE MSEs
The average innovation level of the companies was obtained by dividing the sum of the average values of each dimension for each company by the total number of dimensions. Table   6 shows the average scores obtained by the 1,260 MSEs in each of the 13 dimensions, along with the highest and lowest values found in the dimensions, the most frequent results (mode), the standard deviation and the mean innovation level of these companies. Source: Prepared by the authors based on data from SEBRAE/SE (2011) As can be seen, the average innovation level of the companies evaluated was 2.01.
According to the classification proposed here, overall the companies can be classified as low innovators, because the average score is in the interval from 1 to 2.99.
The minimum score for the offerings, customers, processes, networking and innovative ambience dimensions was 1.00 and the maximum scores were 4.33, 5.00, 4.20, 5.00 and 3.75
respectively. The standard deviations of the dimensions were: offerings (0.06), customers (0.06), processes (0.07), networking (0.08) and innovative ambience (0.07). These are low, denoting the values were closely distributed around the mean of the distribution. Because of this low standard deviation, it can be said that these five dimensions are homogeneous.
The mean values of the dimensions offerings (2.11), customers (2.45), processes (1.43), networking (1.63) and innovative ambience (1.65) were all below 3, indicating that the variables measuring these five dimensions are not expressive.
The mode is the event or category of events that occurs with greatest frequency, indicating the value or category that is most probable. According to Hair Junior et al. (2009), the histogram is a graphic depiction of a variable that represents the frequency of occurrence (mode) within a category of data. The data representing the mode of the offerings dimension can be observed in the histogram below (Figure 2 ). It can be seen that in this dimension, the largest number of firms had innovation level scores in the interval from 1.51 to 2, followed by the interval from 1 to 1.5. About 80% of the companies received scores in this dimension The data that represent the mode of the customers dimension can be observed in the histogram in Figure 3 . In this dimension, the largest number of firms had scores in the interval from 3 to 3.5, followed by the interval from 1 to 1.5. About 61% of the firms had scores in this dimension below 3, indicating that the variables measured in this dimension are relatively unimpressive for these companies. Approximately 39% of the companies presented evidence that they listen to the comments and identify the needs of customers. The data representing the mode of the processes dimension are shown in the histogram in Figure 4 . In this case, the largest number of companies received scores in the interval from 1 to 1.5, followed by the interval from 1.5.1 to 2. Roughly 98% of the firms scored below 3, indicating that the variables measured in this dimension are relatively unimpressive for these companies. Only 2% of the firms showed evidence that they are improving their internal processes. 
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The histogram in Figure 5 shows the data representing the mode of the networking dimension. In this case, the largest number of companies scored in the interval from 1 to 1.5, followed by the interval from 3 to 3.5. About 73% of the companies scored below 3 in this dimension, indicating that the variables measured in this dimension are relatively unimpressive for these companies. Approximately 27% of the companies showed evidence that they maintain sporadic or regular dialog with their customers. The data that represent the mode of the innovative ambience dimension are depicted in Figure 6 . The largest number of companies in this dimension received innovation level scores in the interval from 1 to 1.5, followed by the interval from 1.5.1 to 2. Again, about 98% of the companies scored below 3, indicating that the variables measured in this dimension are relatively unimpressive for these firms. Only 2% of the companies showed evidence that they have a favorable internal climate for innovation. It can be seen that the platform dimension received good scoring, but the other dimensions scored below 3. These dimensions are the ones that pose the greatest problems and should be analyzed first by companies to prepare an action plan to improve their performance. Table 7 presents the detailed data on the means of the companies in each of the 13 dimensions, broken down by economic sector. The figures show that the companies in the textile and apparel sector had the highest average innovation level (2.1), followed by firms in the health (2.06), food (1.99), lumber and furniture (1.97) and construction sectors (1.92). The boldface numbers in Table 5 are the best obtained in each productive sector. It can be seen that the platform dimension obtained the highest scores in all cases. This result makes sense because one of the variables measured in this dimension is the company's production line, and since the study involved micro and small businesses that use their production system to make more than one line of products, the variable received high scoring. The average innovation level of the 274 firms in the civil construction sector was 1.92, again indicating still-incipient innovation in this group. It can be said that according to the classification proposed in the model, these companies are low or non-innovators. Figure 9 depicts the scoring obtained in each of the dimensions by all the companies in the civil construction sector. It can be seen that the platform dimension received the highest score, The average innovation level of the 259 companies in the health sector was 2.06, again indicating this group is incipient regarding innovation. According to the classification proposed in the model, these firms are low innovators. Figure 11 shows the average scores obtained in each of the dimensions by the firms in the health sector, in which the platform, brand and customers dimensions stand out with the highest scores. It can be seen from Figure 12 that the platform and brand dimensions received the highest scores, and all the others were below 3.
We also compared companies located in the state capital ( The average innovation level found in the 1,260 MSEs was 2.01, and the highest score was attained by companies in the textile and apparel sector. This is a business with natural dynamism, partly in response to the need to stay abreast of the latest style trends, which requires companies to establish a stronger relationship with customers and suppliers and to strive to offer new products.
When analyzing the key dimensions offerings, customers, processes and networking of the model proposed by Sawhney, Wolcott & Arroniz (2006) Bachmann & Destefani (2008) in each of the sectors, it is interesting to note that the scores in all of these dimensions were below 3, indicating the low importance attached to the variables of these five dimensions.
The comparison between companies in the capital (Aracaju) versus other regions of the state showed that industrial companies in the textile and apparel sector of Aracaju obtained a higher average innovation level (2.29) than those in Tobias Barreto and Itabaianinha (1.86), even though these two municipalities are noted for producing these goods through an established local productive arrangement. Botelho, Carrijo & Kamasaki (2007) argued that one of the factors favorable to innovative activity among small firms is location in places where such arrangements exist, but this was not verified in the MSEs in Tobias Barreto and Itabaianinha, since their innovation levels were low.
The results showed that 96.43% of the companies were considered low or noninnovators and only 3.57% were considered occasional innovative companies. In contrast, in the study carried out by Nascimento (2009) A suggestion for continuity of this work is to carry out in-depth studies of the companies with the highest scores, to enable determining the factors that enable them to be more innovative in relation to other firms in the same productive sectors. The results and the tools used in this study can serve as the base for new investigations of the question of innovation in micro and small enterprises. However, we must mention that the model has limitations, because its dimensions do not capture all fundamental aspects of innovation, such as tolerance for risk and creativity.
